ABSTRACT
4.5%.
Consideration of these results, along with the cost of increased replication and the fact that use of a turntable minimizes the effects of environmental variability inherent in greenhouses, leads to the conclusion that the turntable provides more efficient use of greenhouse space for precision experiments than do stationary benches.
Rotating circular benches (turntables) A potting soil of sandy loam texture was used after sifting and thorough mixing, excepting the last experiment, in which a clay loam from a Ventura County citrus orchard was used. Pots were black polyethylene wastebaskets of 9.5 liter capacity. Each pot received 11 kg of soil containing 50 g of ammonium sulfate. Seedlings were transplanted into the flooded soil at the rate of three per pot and grown to the flower emergence stage. Air temperatures were maintained in the range from 20 to 35C.
The turntable consisted of a modified playground merry-goround 3.25 m in diameter; it rotated continuously at 20 revolutions per hour. Twenty-four pots were distributed uniformly in a single row at the periphery in random order, then numbered consecutively.
Pot rows on fixed benches were oriented in the north-south direction with 12 pots per row, each in contact with adjacent pots. Row 1 was on the west side and pot 1 was at the north end of each row. Comparative features of the three successive experiments are given in Table I. For analysis of variance, data from individual pots in experiments 1 and 2 were grouped according to various possible plans, five on the fixed benches and three on the turntable, as shown in Figure 1 . In experiment 3, statistical analyses were made according to row number and pot number (position), progressively eliminating row-end pots until the remaining pots within rows failed to show significant nonadditivity.
RESULTS AND DISCUSSION
Results of analyses of variance for experiments 1 and 2, based on dry matter yields of entire plants, are reported in Tables II and III.
Growth on the turntable exceeded that on fixed benches by 25% or more in experiment 1 and by about 14% in experiment 2. This is probably accounted for, in part, by the lesser degree of mutual shading. The marked differences in yields between experiments 1 and 2 reflect differences in time from transplanting to flower emergence, which may be accounted for by higher average greenhouse temperatures and shorter days during the August-September period than in May, June, and July.
Regardless of method of analysis used for fixed-bench experiments (Table II) , variability due to position seriously limited the level of precision that could be achieved. Plan 4 appeared to be most favorable, but it resulted in coefficient of variability values exceeding 8%. On the turntable, over-all variability was much lower (Table III) , regardless of plan, with coefficient of variability values ranging from 2.5 to 4.5%.
The 4-row, 48-pot arrangement in experiment 3 is the larg-789 WALLIHAN. Tests for nonadditivity applied to the data from the 2-row experiments (Nos. 1 and 2) showed it to be nonsignificant.
To minimize interpot competition, any degree of additional spacing between pots could be selected. The consequent reduction in number of replicates would depend on the amount of additional environmental variability encountered. If the final spacing turned out to be one pot diameter between rows and between pots in each row, the total space required for an experiment would be comparable to that occupied by turntables. By contrast, plants grown on the turntable exhibited coefficients of variability of less than 4.5%, regardless of the layout plan by which the data were analyzed. Thus, the efficiency of the experiment was at least doubled in terms of differences required to show significance. If an equal gain can be achieved by doubling the size of a fixed-bench experiment, thus bringing the space requirement to that of a turntable, it would be done at a high cost of equipment and labor and a possible increase in environmental variability. It is therefore concluded that the over-all efficiency of the turntable is greater than that of fixed-bench systems.
